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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to fab- 
ric processing and marking systems, and more particu- 
larly to an ink jet shademarking system incorporated into 
an automated fabric handling device. 

BACKGROUND OF THE INVENTION 

[0002] It is critical in the garment and apparel manu- 
facturing industries to maintain the roll integrity of cut 
fabric pieces during the sewing process, to ensure that 
the various pieces ultimately sewn together in a com- 
pleted garment are substantially uniform in coloration 
and shading. Since the component parts of garments 
are often cut simultaneously from many layers of mate- 
rial, an identification mechanism is essential to avoid the 
inclusion of mismatched fabric pieces. This identifica- 
tion is frequently accomplished by shademarking the 
back side of the material as it is processed through ei- 
ther a fabric spreader or a loom weaving apparatus, so 
that after the cutting process is complete the markings 
on the various fabric pieces can be matched to ensure 
that only consistent fabric sources are used. 
[0003] Prior art shademarking devices utilize only 
conventional contact printing techniques, often with a 
mechanical stamping apparatus such as that disclosed 
in Blessing, U.S. Patent No. 4,092,020 or Powell et ai, 
U.S. Patent No. 3,902,41 3. Unfortunately, these devices 
often fail to produce sufficiently visible characters, or al- 
ternatively the characters may be unrecognizable due 
to the spreading of the applied ink on the rough weave 
surfaces of fabric and textiles. This problem is com- 
pounded in shademarking systems utilizing water- or oil- 
based ink compositions, which can bleed through and 
stain light-colored fabrics. In addition, the fabric can tear 
if the printing mechanism snags on the passing fabric, 
and the rollers of the conventional printing mechanisms 
can further stretch and damage the fabric. Moreover, 
these contact-oriented marking systems must be in- 
spected and cleaned several times a day, to remove the 
fabric fibers and lint that collect on the printing mecha- 
nism while it is in contact with the moving fabric. 
[0004] What is needed is a contactiess shademarking 
system incorporated into a fabric handling device, which 
can generate highly visible and accurate identification 
markings on the back side of the fabric, while reducing 
both routine maintenance requirements and the risk of 
accidental ink spillage. The system should provide a 
comprehensive control means offering a wide choice of 
character markings to ensure maximum visibility and 
minimum ink consumption. 

[0005] A prior art device for marking a fabric for iden- 
tification using contactiess printheads which spray ink 
on the fabric is known from document DE-A-3 436 231 . 
[0006] There is also known from document US-A-5 



043 741 a hot melt ink jet system having a temperature 
control system for maintaining the temperature of the 
substrate at an appropriate temperature, typically on the 
order of 25°C. 

5 

SUMMARY OF THE INVENTION 

[0007] Accordingly, it is an object of the present inven- 
tion to overcome the problems encountered in the prior 

10 art, by providing a contactiess shademarking system in- 
corporated into a fabric handling device. The improved 
shademarking system of the present invention applies 
a wax or polymer composition, with or without pigment, 
to the back side of the fabric as it passes through the 

is fabric handling device, by the use of hot melt ink jet tech- 
nology. The hot melt ink jet marking system of the 
present invention provides an accurate reproduction of 
the shademarking character or symbol, eliminating the 
prior art problems of ink smearing and bleed-through on 

20 light-colored fabrics. 

[0008] Moreover, the incorporation of hot melt ink jet 
technology into the fabric spreading process also ena- 
bles the operator to switch between any number of im- 
ages and characters without the need to halt the pro- 

25 duction line and change printing plates. In the present 
invention, the ideal character or graphic symbol can be 
manually selected, or automatically changed at the be- 
ginning of each roll, for a given type of material, to en- 
sure maximum visibility and minimum ink consumption. 

30 it is also intended that the present invention will auto- 
matically adjust the firing of the ink jet printheads based 
on information regarding the width of the fabric which is 
selected by the operator. 

[0009] The present invention provides an array of ink 
35 jet heads mounted on a head mount beam, which is po- 
sitioned on a fabric spreader so that the back side of the 
moving substrate of fabric travels past the ink jet print- 
heads. A single reservoir is preferably supplied for pro- 
viding the marking composition to the printheads, with 
40 an automatic ink level sensing system that alerts the op- 
erator to refill the reservoir well before the system runs 
out. It is further contemplated that the ink jets would be 
maintained at a higher temperature than the reservoir, 
and that a solid print medium could be used to fill the 
45 reservoir for ease of handling and to create a spill-free 
environment. The color of the ink composition can also 
be easily changed to ensure maximum visibility on dif- 
ferent color fabrics. 

[0010] The present invention also provides a central 
so control means to coordinate the operation of the print- 
heads, with a separate control panel for the operator to 
select the fabric width as well as manage the printheads 
themselves. The present invention further incorporates 
the programming for the central control means, includ- 
55 ing instructions for printing the specific characters or 
graphic symbols. It is intended that the programming of 
the present invention will optimize the characters and 
graphic symbols for each type and color of fabric, to en- 
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sure ease of recognition and minimum ink consumption. 
The information entered by the operator will allow the 
central control means to select the appropriate image 
and relay the image data to the printheads for printing. 
[0011] The present invention also contemplates a 5 
process for the marking of fabric and textiles on a fabric 
spreading machine, which comprises applying to the 
fabric one or more images by means of the hot melt ink 
jet apparatus disclosed above. 

. 10 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Figure 1 is an overhead perspective view of a 
contactless shademarking system of the present inven- 
tion, mounted on a fabric handling device with a proc- '5 
essed roll of fabric. 

[001 3] Figure 2 is an overhead perspective view of a 
contactless shademarking system of the present inven- 
tion, mounted on a fabric handling device without roll of 
fabric threaded. 20 
[001 4] Figure 3 is a cut-away overhead view of the left 
and right ends of the Head Mount Beam, showing the 
printheads beneath the top roller. 
[001 5] Figure 4A is a cross-sectional view of the Head 
Mount Beam identified in Figure 3, showing the print- 25 
head mechanism and associated circuit boards. 
[0016] Figure 4B is a close-up view of a printhead 
mounted on the Head Mount Beam, with the umbilical 
attachment. 

[0017] Figure 5A is a side view of the right end of the 30 
Head Mount Beam, showing the ink reservoir and asso- 
ciated control boards and umbilicals. 
[0018] Figure 5B is a side view of the left end of the 
Head Mount Beam, showing the pressure regulator con- 
trol boards and solenoid valves. 35 
[0019] Figure 6 is a front view of the operator control 
panel. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 40 

[0020] In the hot melt ink jet shademarking system of 
the present invention, a Head Mount Beam (10) is at- 
tached to a fabric handling device (5) such as, for ex- 
ample, a fabric spreader or loom, via conventional 45 
bracketry. See Figure 1. It is contemplated that any 
make and model of fabric spreading device, such as 
those manufactured by Saber Industries, Nashville, 
Tennessee, or Niebuhr/Gerber Garment Technology, 
Inc., Tolland, Connecticut, would be suitable for use with so 
the present invention. It is further contemplated that the 
present invention can be easily configured for attach- 
ment to other types of fabric handling devices, such as 
loom weaving devices, with only minimal alterations. . 
[0021] As shown in Figure 1 , in the present invention ss 
the fabric (6) is unwound from a driven roll (7) and di- 
rected over the Head Mount Beam (10), by means of 
top (11) and bottom (12) rollers located on the Head 



Mount Beam (10). See Figure 4A. A dancer bar (13) is 
mounted on the fabric handling device (5) beneath the 
Head Mount Beam (10) to redirect the fabric from the 
Head Mount Beam (10), and to maintain sufficient ten- 
sion in the fabric (6) as it passes the printheads 
(PH1-PH13). See Figure 1. In a preferred embodiment, 
the fabric (6) is horizontally redirected around the danc- 
er bar (13) and laid out on a flat surface in a continuous 
manner, by means of a conventional carriage mecha- 
nism (not shown) underneath the fabric handling device 
(5). 

[0022] A series of commercial ink jet printheads (PH1 - 
PH13) are positioned along the Head Mount Beam (10) 
and uniformly spaced to cover a predetermined maxi- 
mum fabric width. See Figures 2 & 3. In the preferred 
embodiment shown in Figure 2, there are thirteen hot 
melt ink jet printheads (PH1 - PH13) spaced apart or the 
Head Mount Beam (10) by 13.97 cm (5.5 inches) cov- 
ering a maximum fabric width of 183 cm (72 inches). It 
is contemplated that each printhead (PH1- PH13) will 
repeatedly and simultaneously image the same alpha- 
numeric character or graphic symbol, which will be de- 
fined in a bit-mapped format and stored in the memory 
of a central control means. (20) 
[0023] Each printhead (PH1- PH13) is preferably con- 
trolled by its own printhead circuit board set (PCB1- 
PCB1 3), which is operat'rvely connected with the central 
control means (20) preferably via a serial communica- 
tion link. In the preferred embodiment, these printhead 
circuit board sets (PCB1- PCB13) are located adjacent 
to the printheads (PH 1 - PH 1 3) on the Head Mount Beam 
(1 0). See Figure 3. As shown in Figure 4A, the printhead 
circuit board set (PCB1- PCB13) further consists of a 
head controller board (31 ) and a head driver board (30). 
These circuit boards (PCB1- PCB13) are provided with 
power and high speed image data from the central con- 
trol means (20), for printing the desired character or 
graphic symbol. 

[0024] The image can be formed by any suitable ink 
jet printing technique. The preferred embodiment utiliz- 
es an on-demand ink jet printing technique, whereby the 
marking composition is fed under pressure from a res- 
ervoir to the printheads, via a valving means described 
in more detail below. Piezoelectric projection is then 
used to dispense the marking composition through the 
nozzle of the printhead as discrete droplets, in the de- 
sired sequence to form the required image on the fabric. 
Typical of ink jet printheads suitable for use in the 
present invention are the Model HDS 96i industrial print- 
heads manufactured by Spectra, Inc., Hanover, New 
Hamphire. 

[0025] The present invention also preferably incorpo- 
rates an individual drip tray (32) underneath each print- 
head (see Figure 4B), as well as a purge and test fire 
switch (33). The purge and test fire switch (33) allows 
the operator to purge each umbilical and printhead, in 
order to clear the lines of air bubbles that are created 
when the machine is turned off. An in-line filter (not 
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shown) is provided in the umbilical line leading to the 
printhead, which in a preferred embodiment consists of 
a sintered metal filter placed in the umbilical line (40) 
before the connection with the printhead. The head 
mount beam further incorporates a fan (35) with a cor- 
responding fan filter (34) for positively pressurizing the 
interior to keep lint away from the heads and electronics. 
[0026] It is contemplated that the wax- or polymer- 
based marking composition utilized in the present inven- 
tion would be solid at ambient temperatures, heated and 
disbursed through the printheads as a liquid, and sub- 
sequently converted back into a solid when applied onto 
the cooler surface of the fabric. Because the ink is a hot 
melt, it does not penetrate or bleed through the fabric. 
Using a wax- or polymer-based hot melt composition al- 
so aids in keeping the characters as visible as possible 
and leaving them free of any smudges. It is further con- 
templated that the hot melt ink can be provided with or 
without a dye or pigment, and also that the ink can be 
made permanent or alternatively can be made remova- 
ble by washing. It is also preferred that the ink be sup- 
plied in a solid pellet configuration, which is designed to 
optimize ease of loading with minimal chance for over- 
filling, and to guard against splashing and entry of dirt 
into the ink reservoir. With this configuration the color of 
the ink may also be easily changed for different types 
and colors of fabrics, with little waste of unused ink. A 
marking composition suitable for use in the present in- 
vention can be obtained from Spectra, Inc., Hanover, 
New Hampshire. 

[0027] As shown in Figures 4B and 5A, the printheads 
(PH1- PH13) are attached via umbilical lines (40) to a 
single, high capacity ink reservoir (41), preferably 
mounted on the Head Mount Beam (10). The ink reser- 
voir (41 ) can be constructed of metal, plastic, or any oth- 
er suitably rigid material. The ink reservoir further incor- 
porates a cover (42) and a replaceable inlet filter basket 

(43) . In the preferred embodiment, a cover interlock 
switch is provided to disable the printing mechanism, so 
that the system will not print and the spreader will not 
run with the cover open. In addition, the ink reservoir 
(41) is preferably designed so that ink pellets loaded 
through the top slide into the reservoir, rather than drop 
in, to minimize any splashing of the melted ink already 
in the reservoir (41). 

[0028] It is further intended that a low-on-ink sensor 

(44) be incorporated into the ink reservoir (41), to inter- 
face with the central control means (20) and notify the 
operator when the ink reservoir reaches a predeter- 
mined level. In the preferred embodiment, the low-on- 
ink sensor (44) is first activated at 30 cc, providing ample 
time for the operator to refill the ink reservoir (41). The 
preferred embodiment further generates an out-of-ink 
signal when the ink level in the reservoir reaches 1 5 cc. 
[0029] As noted above, the marking compositions of 
the present invention are preferably supplied in a solid 
state, and subsequently melted to form a molten com- 
position which is applied to the passing fabric via the 



printheads. Accordingly, heating means are also provid- 
ed for those parts of the system through which the mol- 
ten composition is to flow. Such heating can be achieved 
by electrical heating elements around the appropriate 

5 ducts and/or umbilical lines or by any other suitable 
means. In the preferred embodiment the heating means 
consists of resistive wire in the umbilical lines (40) and 
a cartridge heater {not shown) in the reservoir (41). 
[0030] It is intended that the printheads be maintained 

w at a higher operating temperature than the ink reservoir. 
In the preferred embodiment the operating tempera- 
tures of the printheads and ink reservoir are 125° and 
100° C, respectively. The umbilical lines (40) in effect 
operate as thermal valves, since only one umbilical line 

J5 (40) at a time is heated, thereby allowing ink to flow from 
only that umbilical even if ink pressure is applied to all 
of the umbilical lines (40) simultaneously. 
[0031] Separate control boards (45) are provided for 
the ink reservoir, with a corresponding serial communi- 

20 cation link to communicate with the printhead circuit 
board sets (PCB1 - PCB13) and the central control 
means (20). It is contemplated that any printhead (PH1 - 
PH13) through its circuit boards (PCB1- PCB13)can re- 
quest ink at any time, and that the ink reservoir control 

25 board (45) will automatically queue the request, heat the 
appropriate umbilical line (40) and dispense molten ink 
until the printhead signals "full" capacity. In addition, it 
is also contemplated that when the printheads (PH1- 
PH13) need ink for too long, the printhead circuit board 

30 sets (PCB1 - PCB1 3) will produce a signal which allows 
the central control means (20) to disable the fabric han- 
dling device (5). As discussed above, it is also intended 
that both the out-of-ink and the cover-open conditions 
will create an output signal from the ink reservoir control 

35 board (45), which can also be used to disable the fabric 
handling device (5). 

[0032] A pressure regulator and valve system is also 
provided to interface with and to purge the printheads. 
See Figure 5B. The pressure regulator system includes 

40 the pressure regulator control boards (50), solenoid 
valves (51), a vacuum pump (52) and switch (53), and 
interconnect tubing between the various components 
(nof shown). The solenoid valves (51) are provided for 
sequentially purging each printhead, while automatical- 

45 |y providing the proper negative meniscus pressure and 
"ink refresh" function. The pressure regulator control 
boards (50) control and sequence the valves and line 
pressure upon request from any printhead (PH1 -PH1 3), 
or from the ink reservoir circuit boards (45). As shown 

so in Figures 3 and 5, the pressure regulator system will 
preferably be located on the Head Mount Beam (10) 
along with the other, components. 
[0033] The present invention also incorporates an in- 
dustrial encoder (60) (see Figure 5A) which can track a 

55 driven roll (7) in the host spreading machine (5). It is 
contemplated that any conventional encoder device can 
be incorporated into the present invention, to register 
the movement of the fabric and establish fixed process 
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direction resolution. In a preferred embodiment, the en- 
coder consists of a Model H25 Incremental Optical En- 
coder, available from BE I Motion Systems Company of 
Goleta, California. 

[0034] The central control means (20) of the present s 
invention is programmed to receive input data from the 
operator on the fabric size and character selection and 
to automatically adjust the output of jet-mapped charac- 
ter data to the printheads accordingly. In the preferred 
embodiment, the central control means consists of a 10 
486 class industrial PC, obtainable from any commercial 
manufacturer, with precomputed character bitmaps 
stored therein. The preconfigured jet-mapped character 
data stored in the central control means is supplied to 
the printheads in synchronism with the system encoder is 
(60), so that the printing of the characters will be auto- 
matically synchronized with the spreader speed. 
[0035] In a preferred embodiment, a separate opera- 
tor control panel (21) as shown in Figure 6 is provided 
for interfacing with the central control means, and is 20 
preferably located at the operator's workstation. In the 
preferred embodiment of the operator control panel 
(21 ), a three-position input switch (22) is provided to se- 
lect between a light, medium or heavy character mark- 
ing set, and an input means (23) is further provided for 25 
selecting between various roll widths. It is most pre- 
ferred that the fabric on the spreading machine will al- 
ways be right-side registered, and that inputing roll 
widths of less than the maximum will automatically dis- 
able printing from one or more printheads, starting from 30 
the left side of the Head Mount Beam. A manual char- 
acter increment button (24) is also preferred, with a liq- 
uid crystal display (25) of the alpha-numeric character 
selected. Additional displays are also contemplated for 
showing system status (26), ink-level (27) and system 35 
fault (28). 

[0036] It is contemplated that the printing system will 
have three different operating modes, controlled by a 
switch (19) on the operator control panel (21). In the 
Power Off mode, the heating elements are inactivated 40 
and the printheads (PH1-PH13) and reservoir (41) will 
attain the local ambient temperature. In the Operating 
Mode, the printheads (PH1-PH13) and the reservoir 
(41 ) are maintained at their preferred operating temper- 
atures (nominally 125° and 100° C, respectively). R- *s 
nally, in the Standby mode the printheads and reservoir 
temperatures are controlled to approximately 65° C, just 
below the melting point of the marking composition. This 
mode allows a faster warmup than the Power Off mode, 
and will prolong ink and printhead life while allowing for so 
the handling of components without spillage problems. 
An emergency kill switch (29) is also provided on the 
operator control panel (21 ) in the case of an emergency 
situation requiring the shutdown of the whole machine. 
[0037] The invention will now be illustrated by the fol- ss 
lowing Example in which all parts and percentages are 
given by weight: 



Example 1 

[0038] The contactless hot melt ink jet shademarking 
system of the present invention was mounted on side- 
beams incorporated onto a Niebuhr fabric spreader 
model SY750, obtainable from Niebuhr/Gerber Gar- 
ment Control Technologies, Tolland, CT. A substrate 
consisting of a denim fabric material was processed 
through the fabric spreader. A marking composition was 
obtained from Spectra, Inc., Hanover, New Hampshire, 
consisting of a cyan-colored hot melt ink with a melting 
temperature of approximately 70°-100° C. The marking 
composition was fed to 13 Model HDS 96i industrial 
printheads, also obtainable from Spectra, Inc., Hanover, 
New Hampshire, which were mounted on the Head 
Mount Beam. The printheads were heated to maintain 
a temperature of 125° C. +/- 5°, while the umbilical lines 
were heated to a temperature of 100° C. +/- 5°. 
[0039] The umbilical lines were pressurized to —15 
psi gauge and the molten composition printed through 
the printhead using a -50 micron bore orifice to produce 
a series of separate droplets which formed discrete dot 
images on the passing denim substrate. The images 
were sharply defined, well anchored to the fabric and 
resistant to smudging. 

[0040] While the shademarking system of the present 
invention has been described in terms of the preferred 
embodiment, one skilled in the art will recognize that it 
would be possible to construct the elements of the 
present invention from a variety of materials and to mod- 
ify the placement of the components in a variety of ways. 
While the preferred embodiments have been described 
in detail and shown in the accompanying drawings, "it 
will be evident that various further modifications are pos- 
sible without departing from the scope of the invention 
as set forth in the following claims. 



Claims 

1. A hot melt ink jet shademarking system for the iden- 
tification of fabrics and textiles processed through 
a fabric handling device, comprising: 

a. a head mount beam (10) attached to the fab- 
ric handling device (5); and 

b. a series of hot melt ink jet printheads 
(PH1 -PH13) positioned along said head mount 
beam; 

c. a hot melt ink reservoir (41) coupled with 
each of said hot melt ink jet printheads; 

d. means for heating and maintaining a hot melt 
marking composition at a predetermined tem- 
perature in both said hot melt ink reservoir and 
said hot melt ink jet printheads (PH1-PH13) 
during operation whereby said marking compo- 
sition is applied in a molten state and solidifies 
on contact with fabric; and 
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e. central control means (20) for activating said 
printheads and said reservoir to apply a hot 
melt marking composition in a molten state in 
a predetermined configuration to a material 
passing through the fabric handling device. 

2. The hot melt ink jet shademarking system of claim 
1 , further comprising means (50-53) for pressuriz- 
ing said hot melt ink jet printheads (PH1-PH13) to 
a predetermined level. 

3. The hot melt ink jet shademarking system of Claim 
1 or 2, wherein said central control means (20) is 
operatively connected with separate individual con- 
trol means (PCB1 -PCB1 3) for each of said hot melt 
ink jet pri ntheads (PH 1 -P H 1 3) and said hot melt ink 
reservoir (41). 

4. The hot melt ink jet shademarking system accord- 
ing to any one of claims 1 to 3, further comprising a 
pressure supply and pressure regulating means 
coupled (50-53) with said hot melt ink reservoir (41 ) 
and said hot melt ink jet printheads (PH 1 -PH 1 3) and 
controlled by said central control means (20). 

5. The hot melt ink jet shademarking system accord- 
ing to any one of claims 1 to 4, further comprising: 
a. means (60) for detecting the passage of fabric 
from a driven roll (7) trough said fabric handling de- 
vice and said hot melt ink jet shademarking system. 

6. The hot melt ink jet shademarking system of any 
one of claims 1 to 5, further comprising: 

a. top and bottom rollers (11,12) positioned on 
said head mount beam (10) so as to direct the 
passing fabric substrate past the said hot melt 
ink jet printheads (PH1-PH13) located on said 
head mount beam; and 

b. a dancer bar (13) mounted on said fabric 
handling device (5) so as to redirect the fabric 
substrate (6) after passing said hot melt ink jet 
printheads and to maintain sufficient tension in 
the fabric substrate. 

7. The hot melt ink jet shademarking system of any 
one of claims 1 to 6, wherein said hot melt ink res- 
ervoir (41 ) further comprises: 

a. a cover (42); 

b. an inlet filter basket (43); and 

c. sensing means (44) for detecting a predeter- 
mined hot melt ink level in said hot melt ink res- 
ervoir. 

8. The hot melt ink jet shademarking system of any 
one of claims 1 to 7, wherein said cover (42) further 
incorporates a means for disengaging power to said 



fabric handling device (5) and to the shade-marking 
system when said cover is opened. 

9. The hot melt ink jet shademarking system of any 
one of claims 1 to 8, wherein said means for heating 
and maintaining the hot melt ink jet composition at 
a predetermined temperature in both said hot melt 
ink reservoir (41 ) and said hot melt ink jet printheads 
(PH1- PH13) further comprises: 

a. resistive wire in the umbilical attachments 

(40) between said hot melt ink reservoir and 
said hot melt ink jet printheads; and 

b. a cartridge heater in said reservoir. 

10. The hot melt ink jet shademarking system of any 
one of claims 4 to 9, wherein said pressure supply 
and pressure regulating means further comprises: 

a. a series of solenoid valves (51 ) operatively 
connected to said ink jet printheads 
(PH1-PH13) and to said hot melt ink reservoir 

(41) ; 

b. a vacuum pump (52); and 

c. a pressure regulator (50). 

11. The hot melt ink jet shademarking system of any 
one of claims 1 to 10, wherein said central control 
means (20) automatically selects an appropriate 
configuration for maximum visibility and minimum 
ink consumption based on input fabric information. 

12. The hot melt ink jet shademarking system of any 
one of claims 1 to 11, wherein said central control 
means (20) automatically adjusts for varying widths 
of material 

13. The hot melt ink jet shade marking system accord- 
ing to any one of claims 1 to 1 2 wherein said fabric 
handling device (5) is a spreader or a loom. 

14. The hot melt ink jet shademarking system accord- 
ing to any one of claims 1 to 1 3, wherein said central 
control means (20) comprises a master controller 
operatively connected to separate individual control 
means (PCB1 -PCB1 3) for each of said hot melt ink 
jet printheads (PH1-PH13) said hot melt ink reser- 
voir (41), and said pressure supply and pressure 
regulating means (50-53). 

The hot melt ink jet shademarking system accord- 
ing to any one of claims 5 to 14, wherein said first 
sensing means (60) is in communication with said 
master controller whereby said master controller 
can control the frequency with which said print- 
heads (PH1-PH13) are fired to shademark the 
passing fabric. 
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Patentanspruche 

1. HeiBschmelz-Tintenstrahl-Schattienjngsmarkie- 
rungssystem zum Identifi2ieren von Geweben und 
Textilien, die von einer Ge we be transported rich - 
tung verarbeitet wurden, das Schattierungsmarkie- 
rungssystem aufweisend: 

a) einen Kopfinontagetrager (10), der an der 
Gewebetransporteinrichtung (5) angebracht 
1st; 

b) eine Folge von HeiBschmelz-Tintenstrahl- 
Druckkopfen (PH1-PH13), die entiang des 
Kopfmontagetragers positioniert sind; 

c) einen HeiBschmelz-Tlntenvorratsbe halter 
(41), der mit jedem der HeiBschmelz-Tinten- 
strahl-Druckkopfe verbunden ist; 

d) Mittel zum Heizen einer HeiBschmelz-Mar- 
kierungszusammensetzung auf eine vorbe- 
stimmte Temperatur und zum Halten der 
HeiBsch melz-Markierungszusammensetzung 
auf der vorbestimmten Temperatur in dem 
HeiBschmelz-Tintenvorratsbe halter und den 
HeiBschmelz-Tintenstrahl-Druckkopfen 
(PH1-PH13) wahrend eines Betriebs, wodurch 
die Markierungszusammensetzung in einem 
geschmolzenen Zustand angewendet und in 
Kontakt mit dem Gewebe verfestigt wird; und 

e) zentrale Steuermittel (20) zum Aktivieren der 
Druckkopfe und des Vorratsbehalters zum An- 
wenden einer HeiBschmelz-Markierungszu- 
sammensetzung in einem Schmelzzustand in 
einer vorbestimmten Konfiguration auf ein Ma- 
terial, das durch die Gewebetransporteinrich- 
tung gelangt. 

2. Vorrichtung' nach Anspruch 1, gekennzelchnet 
durch Mittel (50-53) zur Druckbeaufschlagung der 
HeiBsch melz-Tlntenstrahl-Druckkopfe 
(PH1-PH13) auf ein vorbestimmtes Niveau. 

3. Vorrichtung nach Anspruch 1 Oder 2, wobei fur je- 
den der HeiBsch me Iz-Tintenstrah I- Druckkopfe 
(PH1-PH13) und jeden HeiBschmelz-Tintenvor- 
ratsbehalter (41) die zentralen Steuermittel (20) mit 
getrennten, einzelnen Steuermitteln (PCB1- 
PCB13) betreibbar verbunden sind. 

4. Vorrichtung nach einem der Anspruche 1 bis 3, ge- 
kennzelchnet durch Druckzufuhr- und Druckregel- 
mittel (50-53), die mit dem HeiBschmelz-Tintenvor- 
ratsbehalter (41) und den HeiBschmelz-Tinten- 
strahl-Druckkopfen (PH1-PH13) verbunden sind, 
und mittels der zentralen Steuermittel (20) gesteu- 



ert werden. 

5. Vorrichtung nach einem der Anspruche 1 bis 4, ge- 
kennzelchnet durch Mittel (60) zum Erfassen des 
5 Durchgangs des Gewebes von einer Antriebsrolle 
(7) durch die Gewebetransporteinrichtung und das 
HeiBschmelzen-Tintenstrahl-Schattierungsmarkie- 
rungssystem. 

io 6. Vorrichtung nach einem der Anspruche 1 bis 5, ge- 
kennzelchnet durch 

a) eine obere und eine untere Rolle (11, 12), 
die an dem Kopfinontagetrager (10) so positio- 
15 niert sind, daB das durchgehende Gewebesub- 

strat nach den auf dem Kopfinontagetrager 
montierten HeiBschmelz-Tintenstrahl-Druck- 
kopfen (PH1-PH13) gerichtet wird; und 

20 b) einen bewegbaren Stab (13), der an der Ge- 

webetransporteinrichtung (5) montiert ist, so 
daB das Gewebesubstrat (6) nach dem Durch- 
gang durch die HeiBschmelz-Tintenstrahl- 
Druckkopfe umgelenkt wird und in dem Gewe- 

25 besubstrat eine ausreichende Spannung erhal- 

ten bleibt. 

7. Vorrichtung nach einem der Anspruche 1 bis 6, der 
HeiBschmelz-Tintenvorratsbehalter (41) aufwei- 
30 send: 

a) eine Hulle (42); 

b) einen EinlaBfilterkorb (43); und 

35 

c) Abtastmittel (44) zum Erfassen eines vorbe- 
stimmten HeiBschmelz-Tintenniveaus in dem 
HeiBsch melz-Tintenvorratsbehalter. 

4o 8. Vorrichtung nach einem der Anspruche 1 bis 7, wo- 
bei die Hulle (42) Mittel zum Unterbrechen der En- 
erg ie an der Gewebetransporteinrichtung (5) und 
dem Schattierungsmarkierungssystem umfaBt, 
wenn die Hulle geoffnet ist. 

45 

9. Vorrichtung nach einem der Anspruche 1 bis 8, die 
Mittel zum Heizen und zum Halten der 
HelBschmelz-Tintenstrahl-Zusammensetzung auf 
einer vorbestimmten Temperatur in dem HeiB- 
50 schmelz-Tintenvorratsbehalter (41) und den HeiB- 
schmelz-Tintenstrahl-Druckkopfen (PH1-PH13) 
weiterhin aufweisend: 

a) einen Widerstandsdraht in den Versorgungs- 
55 anschlussen (40) zwischen dem HeiBschmelz- 

Tintenvorratsbehalter und dem HeiBschmelz- 
Tintenstrahl-Druckkopfen; und 
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b) einen Patronenheizer in dem Vorratsbehal- 
ter. 

10. Vorrichtung nach einem der Anspruche 4 bis 9, die 
Druckzufuhr- und die Druckregelmittel weiterhin 
aufweisend: 

a) eine Folge von Magnetventilen (51), die mit 
den Tmtenstrahl-Druckkopfen (PH1-PH1 3) und 
dem HeiBschmeiz-Tintenvorratsbehatter (41) 
betreibbar verbunden sind; 

b) eine Vakuumpumpe (52); und 

c) einen Druckregler (50). 

11. Vorrichtung nach einem der Anspruche 1 bis 10, 
wobei die zentralen Steuermittel (20) eine geeigne- 
te Konfiguration fur eine maximale Sichtbarkeit und 
einen minimalen Tintenverbrauch auf der Basis ei- 
ner Eingabegewebeinformation automatisch aus- 
wahlen. 

12. Vorrichtung nach einem der Anspruche 1 bis11,wo- 
bei die zentralen Steuermittel (20) veranderte Ma- 
terialbreiten automatisch einstellen. 

13. Vorrichtung nach einem der Anspruche 1 bis 12, 
wobei die Gewebetransporteinrichtung (5) eine 
Webmaschine Oder eine Aufstreichmaschine ist. 

14. Vorrichtung nach einem der Anspruche 1 bis 13, 
wobei die zentralen Steuermittel (20) eine Haupt- 
steuereinrichtung aufweisen, die mit den getrenn- 
ten, einzelnen Steuermitteln (PCB1-PCB13) fur je- 
den der HeiBschmelz-Tlntenstrahl-Druckkopfe 
(PH1-PH13), dem HeiBschmeiz-Tintenvorratsbe- 
h alter (41 ) und den Druckzufuhr- und den Druckre- 
gelmitteln (50—53) betreibbar verbunden ist. 

15. Vorrichtung nach einem der Anspruche 5 bis 14, 
wobei erste Abtastmittel (60) mit der Hauptsteuer- 
einrichtung in Verbindung stehen, wodurch die 
Hauptsteuereinrichtung die Frequenz steuern 
kann, mit welcher die Druckkopfe PH1-PH13) ge- 
zundet werden, um das durchgehende Gewebe mit 
Schattierungen zu markieren. 



Revendications 

1. Systeme de marquage par nuance par jet d'encre 
fixee a chaud pour ('identification de tissus etde tex- 
tiles traites dans un dispositif de manutention de tis- 
su, comprenant : 

a. un bati de montage des tetes (10) fixe sur le 
dispositif de manutention de tissu (5) et 



b. une serie de tetes dlmpression (PH1-PH13) 
par jet d'encre fixee a chaud placees le long du- 
dit bati de montage des tetes ; 

c. un reservoir d'encre fixee a chaud (41 ) cou- 
5 pie a chacune desdites tetes d'impression par 

jet d'encre fixee a chaud ; 

d. un moyen de chauffage etde maintien d'une 
composition de marquage fix6e a chaud a une 
temperature predeterminee a la fois dans ledit 

10 reservoir d'encre fixee a chaud et lesdites tetes 

d'impression par jet d'encre fixee a chaud 
(PH1-PH13) au cours du fonctionnement, ce 
qui permet que ladite composition de marqua- 
ge soit appliquee a I'etat fondu et se solidifie au 

15 contact du tissu ; et 

e. un moyen de commande centrale (20) pour 
activer lesdites tetes d'impression et ledit reser- 
voir afin d'appliquer une composition de mar- 
quage fixee a chaud a I'etat fondu dans une 

20 configuration predeterminee sur un materiau 

qui passe a travers le dispositif de manutention 
du tissu. 

2. Systeme de marquage par nuance par jet d'encre 
25 fixee a chaud selon la revendication 1 , comprenant 

en outre des moyens (50-53) pour mettre sous 
pression lesdites tetes d'impression par jet d'encre 
fixee a chaud (PH1-PH13) a un niveau predetermi- 
ne. 

30 

3. Systeme de marquage par nuance par jet d'encre 
fixee a chaud suivant la revendication 1 ou 2, dans 
lequel ledit moyen de commande centrale (20) est 
relie, pour fonctionner, aux moyens de commande 

35 separee (PCB1 -PCB1 3) pour chacune desdites te- 
tes d'impression par jet d'encre fixee a chaud 
(PH1 -PH1 3), et ledit reservoir d'encre fixee a chaud 
(41). 

*o 4. Systeme de marquage par nuance par jet d'encre 
fixee a chaud selon I'une queiconque des revendi- 
cations 1 a 3, comprenant en outre un moyen de 
regulation de la pression et un moyen d'ali menta- 
tion en pression (50-53) couples audit reservoir 

45 d'encre fixee a chaud (41) et aux dites tetes d'im- 
pression par jet d'encre fixee a chaud (PH1 -PH13) 
et commandees par ledit moyen de commande cen- 
trale (20). 

50 5. Systeme de marquage par nuance par jet d'encre 
fixee a chaud selon I'une queiconque des revendi- 
cations 1 a 4, comprenant en outre : 

a. des moyens (60) de detection du passage 
du tissu a partir d'un rouleau mene (7) a travers ledit 

55 dispositif de manutention du tissu et ledit systeme 
de marquage par nuance par jet d'encre fix6e a 
chaud. 
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6. Systeme de marquage par nuance par jet d'encre 
fixee a chaud selon Tune quelconque des revendi- 
cations 1 a 5, comprenant en outre : 

a. des rouleaux superieur et inferieur (11, 12) s 
places sur ledit bati de montage des tetes (10) 

de f aeon a orienter le substrat de tissu passant 
devant lesdites teles d'impression par jet d'en- 
cre fixee a chaud (PH1-PH13) situees sur ledit 
bati de montage des tetes ; et 10 

b. une barre libre (1 3) montee sur ledit dispositif 
de manutention du tissu (5) de facon a reorien- 
ter le substrat de tissu (6), apres qull soit passe 
devant lesdites tetes dlmpression par jet d'en- 
cre fixee a chaud et a maintenir une tension suf- *5 
fisante du substrat de tissu. 

7. Systeme de marquage par nuance par jet d'encre 
fixee a chaud selon I'une quelconque des revendi- 
cations 1 a 6, dans lequel ledit reservoir a encre 20 
fixee a chaud (41) comprend en outre : 



a. une serie d'electrovannes (51) reliees pour 
fonctionner aux dites tetes d'impression par jet 
d'encre (PH1-PH13) et audit reservoir d'encre 
fixee a chaud (41); 

b. une pompe a vide (52) ; et 

c. un regulateur de pression (50). 

11. Systeme de marquage par nuance par jet d'encre 
fixee a chaud selon I'une quelconque des revendi- 
cations 1 a 1 0, dans lequel ledit moyen de comman- 
de centrale (20) choisit automatiquement une con- 
figuration appropriee pour une visibility maximale 
et une consommation d'encre minimale en se fon- 
dant sur les informations entrees concernant le tis- 
su. 

12. Systeme de marquage par nuance par jet d'encre 
fixee a chaud selon I'une quelconque des revendi- 
cations 1 a 11, dans lequel ledit moyen de comman- 
de centrale (20) se regie automatiquement pour les 
differentes largeurs de materiau. 



a. un couvercle (42) ; 

b. un panier filtre d'admission (43) ; et 

c. un moyen de detection (44) pour detecter un 25 
niveau d'encre fixee a chaud predetermine 
dans ledit reservoir d'encre fixee a chaud. 



13. Systeme de marquage par nuance par jet d'encre 
fixee a chaud selon i'une quelconque des revendi- 
cations 1 a 1 2, dans lequel ledit dispositif de manu- 
tention de tissu (5) est un chariot etendeur de tissu 
ou un metier a tisser. 



8. Systeme de marquage par nuance par jet d'encre 
fixee a chaud seton I'une quelconque des revendi- 30 
cations 1 a 7, dans lequel ledit couvercle (42) inte- 
gre en outre un moyen de coupure de I'ali mentation 

en courant dudit dispositif de manutention du tissu 
(5) et dudit systeme de marquage par nuance lors- 
que ledit couvercle est ouvert. 35 

9. Systeme de marquage par nuance par jet d'encre 
fixee a chaud selon I'une quelconque des revendi- 
cations 1 a 8, dans lequel lesdits moyens de chauf- 
fage et de maintien a une temperature predetermi- *o 
nee de la composition d'encre fixee a chaud a la 
fois dans ledit reservoir d'encre fixee a chaud (41), 

et lesdites tetes dlmpression par jet d'encre fixee a 
chaud (PH1-PH13) comprend en outre : 

45 

a. un fil de resistance place sur les lignes om- 
bilicales (40) entre ledit reservoir d'encre fixee 
a chaud et lesdites tetes d'impression par jet 
d'encre fixee a chaud ; et 

b. une cartouche chauffante dans ledit reser- so 
voir. 



14. Systeme de marquage par nuance par jet d'encre 
fixee a chaud selon I'une quelconque des revendi- 
cations 1 a 1 3, dans lequel ledit moyen de comman- 
de centrale (20) comprend un controleur principal 
relie, pour fonctionner, aux moyens de commande 
separes (PCB1-PCB13) pour chacune desdites te- 
tes d'impression par jet d'encre fixee a chaud 
(PH1-PH13), audit reservoir d'encre fixee a chaud 
(41) et aux dits moyens de regulation de pression 
et d'alimentation en pression (50-53). 

15. Systeme de marquage par nuance par jet d'encre 
fixee a chaud selon I'une quelconque des revendi- 
cations 5 a 14, dans lequel ledit premier moyen de- 
tecteur (60) est en communication avec ledit con- 
tra leu r principal ce qui permet audit contrdleur prin- 
cipal de commander la frequence a laquelle lesdites 
tetes depressions (PH1-PH13) sont actionnees 
pour marquer par nuance le tissu passant. 



10. Systeme de marquage par nuance par jet d'encre 
fixee a chaud selon i'une quelconque des revendi- 
cations 4 a 9, dans lequel lesdits moyens de regu- 55 
lation de pression et d'alimentation en pression 
comprennent en outre : 
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